A Gram-stain-negative, aerobic, rod-shaped bacterium with a single polar flagellum, designated strain DCSW07 T The family Rhodobacteraceae [1], which belongs to the class Alphaproteobacteria, is one of the most species-rich bacterial groups. The family Rhodobacteraceae contains 130 recognized genera at the time of writing, and the type genus is Rhodobacter. These members share at least 89.0 % 16S rRNA gene sequence similarity within the cluster [2]. They have been detected in a large variety of marine habitats, often in high abundance [3, 4] . Among the ecologically relevant traits of this clade are the ability to use a multitude of organic compounds, sulfur oxidation, aerobic anoxygenic photosynthesis, oxidation of carbon monoxide, dimethylsulfoniopropionate demethylation and the production of secondary metabolites [2, [5] [6] [7] .
The family Rhodobacteraceae [1] , which belongs to the class Alphaproteobacteria, is one of the most species-rich bacterial groups. The family Rhodobacteraceae contains 130 recognized genera at the time of writing, and the type genus is Rhodobacter. These members share at least 89.0 % 16S rRNA gene sequence similarity within the cluster [2] . They have been detected in a large variety of marine habitats, often in high abundance [3, 4] . Among the ecologically relevant traits of this clade are the ability to use a multitude of organic compounds, sulfur oxidation, aerobic anoxygenic photosynthesis, oxidation of carbon monoxide, dimethylsulfoniopropionate demethylation and the production of secondary metabolites [2, [5] [6] [7] .
In this study, a novel bacterial strain, designated DCSW07
T , was isolated from surface water at station B60 (39. 05 N 119.92 E) in the Bohai Sea, PR China, during The Yellow Sea and Bohai Sea summer voyage of the Chinese National Natural Science Foundation in 2015. A single colony was picked from marine agar 2216 (MA) after 4 days of incubation at 28 C. After primary isolation and purification, cultures were maintained on MA plates at 28 C and stocks were preserved in sterile 0.85 % (w/v) saline supplemented with 15 % (v/v) glycerol at À80 C. The most closest related strain, Phaeobacter gallaeciensis DSM 26640 T , the type species of the genus Phaeobacter, was used as a reference strain and cultured under the same conditions as strain DCSW07 T [MA/marine broth 2216 (MB); 28 C].
Genomic DNA extraction, PCR amplification, cloning and sequencing of the 16S rRNA gene were performed according to Yu et al. [8] . The almost-complete 16S rRNA gene sequence (1425 nt) was manually checked and submitted to the GenBank database. Pairwise similarity values between strain DCSW07 T and closely related type strains were calculated using the EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/; [9] ). The 16S rRNA gene sequences of related strains were downloaded from the NCBI database (www. ncbi.nlm.nih.gov). Phylogenetic analysis was performed using the software package MEGA version 7.0 [10] after multiple alignments of the sequence data with CLUSTAL X [11] . Phylogenetic trees based on the neighbour-joining (NJ), maximum-likelihood (ML) and maximum-parsimony (MP) algorithms were reconstructed and the genetic distances were calculated by using Kimura's two-parameter model [12] . The topologies of the phylogenetic trees were evaluated by the bootstrap resampling method of Felsenstein [13] with 1000 replicates. Cell morphology of strain DCSW07
T was studied by transmission electron microscopy (JEM-1200EX; JEOL) after cells in the exponential phase had been collected and negatively stained with 1.0 % (w/v) phosphotungstic acid. Gramstaining and flagellum staining were performed according to Beveridge et al. [14] . Salinity and pH ranges for growth were investigated in test tubes. Growth during the first 48 h of incubation was considered. In the salinity experiment, synthetic marine ZoBell broth (5 g peptone, 1 g yeast extract and 0.01 g FePO 4 in 1 litre of water) was prepared with artificial seawater [15] in which all sodium salts were replaced by the appropriate potassium salts. NaCl concentrations were adjusted to 0, 0.5 and 1-15 % (w/v, at intervals of 1.0 %). The temperature range for growth was determined on MA plates by incubating cultures at 10-47 C (10, 16, 20, 24, 28, 32, 37, 42, 45 and 47 C) for 5 days, and at 0 and 4 C on MA for at least 30 days. Growth was evaluated at pH 6.0-10.0 (at intervals of 1 pH unit) in MB using the following buffer systems: MES (50 mM, pH 6.0), MOPS (50 mM, pH 7.0), Tricine (50 mM, pH 8.0), TAPS (50 mM, pH 9.0) and CAPS (50 mM, pH 10). To test for anaerobic growth, strain DCSW07
T was cultured at 28 C for 1 month on MA with resazurin (0.02 %, w/v) added as an indicator of anaerobic conditions. Inoculated plates were incubated in an anaerobic jar filled with nitrogen and a bag of AneroPackAnaero (Mitsibishi Gas Chemical). The phenotypic characteristics possessed by strain DCSW07
T and the reference strain were tested according to standard approaches [16] , except that sterile seawater was substituted for distilled water [16] . The tested characteristics included: catalase and oxidase activities, nitrate reduction, Voges-Prokauer test, methyl red test, indole production, citrate utilization, ONPG, H 2 S production from thiosulfate, acid production from carbohydrates and hydrolysis of starch, CM-cellulose, casein, gelatin and Tweens 20, 40 and 80. DNase agar (Qingdao 96 Hope Bio-technology) prepared with sterile seawater was used to detect DNase activity. Degradation of chitin was examined on chitin agar with sterile seawater [17] . Activities of constitutive enzymes and other physiological properties were determined after growth on MA at 28 C for 2 days by using API 20E, API 20NE, API 50CH and API ZYM strips (bioM erieux) and the GN2 MicroPlates kit (Biolog) according to the manufacturers' instructions. The morphological, physiological and biochemical characteristics of strain DCSW07
T are given in Fig. 1 , Table 1 and the species description.
For cellular fatty acid analysis, strain DCSW07
T and the reference strain were grown on MA at 28 C for 48 h until the bacterial communities reached the late exponential stage. Extraction of fatty acid methyl esters and separation by GC were performed by using the Instant FAME method of the Microbial Identification System (MIDI) version 6.1 and the RTSBA6 6.10 database [18] . For analysis of the respiratory quinones and polar lipids, cells were harvested from MB after incubation at 28 C for 48 h and freeze-dried. Polar lipids were extracted according to Minnikin et al. [19] , separated by two-dimensional TLC on silica gel 60 F254 plates (Merck) and identified by spraying with the appropriate detection reagents [20] . The respiratory quinones of strain DCSW07
T were extracted with chloroform/methanol (2 : 1, v/v) and identified by HPLC as described by Xie and Yokota [21] . The genomic DNA of strain DCSW07
T was extracted according to Moore et al. [22] and the DNA G+C content was determined by reversed-phase HPLC according to Mesbah et al. [23] .
The cellular fatty acid profiles of strain DCSW07
T and the reference strain are listed in Table 2 . The major cellular fatty acid (>10 % of the total fatty acids) of strain DCSW07
T was C 18 : 1 !7c, which is in line with the other species within the family Rhodobacteraceae [24] and is consistent with the reference strain P. gallaeciensis DSM 26640
T . The second most abundant cellular fatty acid was C 16 : 0 , which is similar to the reference strain. However, strain DCSW07
T had relatively high amounts of C 10 : 0 3-OH, cyclo-C 19 : 0 !8c and summed feature 3 (C 16 : 1 !7c and/ or iso-C 15 : 0 2-OH), which were absent or in lower amounts in the reference strain. The major polar lipids detected in strain DCSW07
T were phosphatidylcholine, phosphatidylethanolamine, an unidentified phospholipid and two unidentified polar lipids, which were all detected in the reference strain. However, phosphatidylglycerol, one of the main polar lipids detected in the reference strain, was absent in DCSW07 T (Fig. S1 , available in the online Supplementary Material). The DNA G+C content of strain DCSW07
T was 64.8 mol%, which was higher than the reference strain P. gallaeciensis DSM 26640
T (57.6-58.0 mol%) and strains of the genera Loktanella (56.8-61.8 mol%), Shimia (53.8-61.2 mol%), Litoreibacter (57.9-60.4 mol%) and Sulfitobacter (57.8-58.3 mol%), but lower than strains of Oceanicola (67.3-71.5 mol%) ( Table 1) .
Strain DCSW07 T showed the highest 16S rRNA gene sequence similarities with members of the genus Phaeobacter (96.6-96.89 %), and showed higher than 94 % similarity with 
Growth at:
Growth in:
Growth at pH:
Utilization of:
Tween 80
Acid production from:
Major cellular fatty acid(s) members of the genera Citreicella, Pseudooceanicola, Roseovarius, Pelagicola, Oceanicola, Loktanella, Sulfitobacter, Litoreibacter and Nioella, which all belong to the family Rhodobacteraceae. This indicated that the genera Phaeobacter, Citreicella, Pseudooceanicola, Roseovarius, Pelagicola, Oceanicola, Loktanella, Sulfitobacter, Litoreibacter and Nioella were the nearest phylogenetic neighbours to the novel isolate. Phylogenetic analysis based on the NJ, ML and MP trees (Fig. 2) showed that the novel strain did not form a robust clade with the genus Phaeobacter or with any other genera in the family Rhodobacteraceae with validly published names, yet it formed a distinct clade. Considering the branching patterns of the phylogenetic trees, strain DCSW07 T should be assigned to a new genus in the family Rhodobacteraceae.
The morphological and physiological characteristics of strain DCSW07
T can be used to distinguish it from other genera in the family Rhodobacteraceae. Although it shared a high level of 16S rRNA gene sequence similarity with the nearest phylogenetic neighbours, it formed a deeply rooted distinct lineage within the family Rhodobacteraceae in phylogenetic trees. We can draw the conclusion that strain DCSW07
T represents a novel member of a new genus. Strain DCSW07
T showed many significant differences from other genera. Cells of strain DCSW07
T were orange, motile and with one polar flagellum, able to grow at 42 C and in 15 % (w/v) NaCl. Further, strain DCSW07 T was distinguished from members of the genera Phaeobacter, Citreicella, Pseudooceanicola, Roseovarius, Pelagicola, Oceanicola, Loktanella, Sulfitobacter, Litoreibacter and Nioella in terms of the composition of polar lipids, particularly phosphatidylcholine and phosphatidylethanolamine as major lipids detected (Table 1 and Fig. S1 ). The results of analysis of cellular fatty acids, which is an important criterion for discriminating different genera, clearly showed that strain DCSW07
T was distinct from the genera Shimia, Litoreibacter and Oceanicola (Table 1) . Compared with the reference strain P. gallaeciensis DSM 26640 T , there were some differences in the fatty acid composition and proportion of some components. The proportion of summed feature 3 (C 16 : 1 !7c and/or iso-C 15 : 0 2-OH) and C 10 : 0 3-OH was higher, C 18 : 1 !7c was relatively lower, cyclo-C 19 : 0 !8c was present, and unknown fatty acid (ECL 11.799), C 12 : 0 and C 18 : 0 [25] were absent. Moreover, strain DCSW07
T was characterized by having a G+C content (64.8 mol%), which fell within the range for members of the genera Phaeobacter (55.7-64.9 mol%) and Roseovarius (53.8-66.0 mol%), but was higher than for Loktanella (56.8-61.8 mol%), Shimia (53.8-61.2 mol%), Litoreibacter (57.9-60.4 mol%) and Sulfitobacter (57.8-58.3 mol%) and lower than for Oceanicola (67.3-71.5 mol%). DNA G+C content, the enzymic activity of Tween 40, and use of N-acetyl-D-glucosamine, serine, arabinose and citrate differentiated it from related genera. More detailed phylogenetic and chemotaxonomic characteristics are given in the species description and Table 1 , which clearly distinguish strain DCSW07
T from the other related genera in the family Rhodobacteraceae. The results of the present polyphasic study indicate that strain DCSW07
T represents a novel species of a new genus, for which the name Paraphaeobacter pallidus gen. nov., sp. nov. is proposed.
DESCRIPTION OF PARAPHAEOBACTER GEN. NOV.
Paraphaeobacter (Pa.ra.phae.o.bac¢ter. Gr. prep. para beside, alongside of, near, like; N.L. masc. n. Phaeobacter a bacterial generic name; N.L. masc. n. Paraphaeobacter resembling Phaeobacter).
Cells are Gram-stain-negative, aerobic and rod-shaped with a single polar flagellum; catalase-positive. The major cellular fatty acid is C 18 : 1 !7c. The major polar lipids are phosphatidylcholine, phosphatidylethanolamine, an unidentified phospholipid and two unidentified polar lipids. Phylogenetically, the genus belongs to the family Rhodobacteraceae in the class Alphaproteobacteria.
The type species is 'Paraphaeobacter pallidus'.
DESCRIPTION OF PARAPHAEOBACTER PALLIDUS GEN. NOV., SP. NOV.
Paraphaeobacter pallidus (pal¢li.dus. L. masc. adj. pallidus pale-coloured). C with the optimum temperature being 28 C. The pH range for growth is 5.0-9.0 (optimum 6.0). The NaCl range for growth is 0-15 % (w/v) (optimum 6 %). Positive for urease and acetoin production. In API ZYM strips, alkaline phosphatase, esterase (C4), leucine arylamidase, trypsin, a-chymotrypsin, a-galactosidase, b- acid, a-ketoglutaric acid, DL-lactic acid, propionic acid, succinic acid, bromosuccinic acid, succinamic acid, L-alaninamide, D-alanine, L-alanine, L-asparagine, L-aspartic acid, L-glutamic acid, glycyl L-aspartic acid, L-histidine, L-proline, D-serine, L-serine, L-threonine, inosine, uridine, thymidine, glycerol, DL-a-glycerol phosphate and D-glucose 6-phosphate.
The type strain, DCSW07
T (=KCTC 52369  T =MCCC  1K03197 T =JCM 31458 T =CGMCC 1.15762 T ), was isolated from surface water in the Bohai Sea, China. The DNA G+C content of the type strain is 64.8 mol%. 
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